head and that the neck will be delayed a few years longer before revealing itself in a skiagram by ealcification. And, further, a severe degree of coxa vara appears to be the rule in these cases.
These skiagrams indicate that when such a case comes under observation in the first year of life the skiagram taken at that time may be misleading, in that only the shaft of the femur is revealed. It is safe, however, to assume that a cartilaginous head and neck are present but are subject to delayed ossification-particularly the neck.
Movements of the Lumbar Vertebra during Flexion and Extension
By PHILIP WILES, M.S.
AT the meeting of the British Orthopaedic Association at Cambridge in June 1933, Dr. A. E. Barclay showed some radiographs of the spine taken with the subject standing. The idea seemed such a good one, for the purpose of studying spinal movements, that since then, in conjunction with Dr. F. G. Nicholas, I have obtained a series of films taken by this technique at the Middlesex Hospital. I am greatly indebted to Dr. Nicholas and to the various " subjects" for their longsuffering codperation.
Vertical radiography should prove of practical assistance in the routine examination of spinal deformities. difficulty, if the Potter-Bucky diaphragm is suspended by the apparatus devised by Mr. Norman Capener, who showed photographs of it, and of a number of films taken with it, at the last meeting of the British Orthopaedic Association. The purpose of the present investigation is to study the range and the nature of the movements of the lumbar spine during flexion and extension. Lateral radiographs were taken, using an ordinary plant, with the subject standing. Successive plates were exposed with an overlap of several vertebrae and a composite tracing made from these. The tracings of the upright and the flexed or extended positions were then superimposed, with the sacrum as the fixed point.
Four people are illustrated here. Two of them are massage students and may be regarded as normal active women (figs. 1 and 2). The other two are professional acrobatic dancers: P.S.P. (fig. 3) , still a child, has an abnormal range of flexion of the spine. Jig-Saw ( fig. 4 ) is a man of colour and has abnormal powers of extension.
Tabulated on page 29 is the range of flexion and of extension of the lumbar spines of these four people, measured in degrees of deviation from the upright position. Measurements are made from the upper border of the sacrum to the lower border of the first lumbar vertebra, and therefore include five joints (Table I ). The tracings also show the range of the lower dorsal spines of the two acrobatic dancers.
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Measurements are from the top of the first lumbar vertebra to the bottom of the sixth dorsal vertebra, that is seven joints. As with most acrobats, a great part of the movements occurs in the hip-joints. P. S. P. can do an honest " splits" of 1800, without any rotation of the pelvis at the hips. Jig-Saw has a truly remarkable dorsal spine in that he can literally hyperextend it ( fig. 4 ). He has also at least 900 of rotation spread over the lumbar and dorsal spines. The nature of the movements between a pair of vertebr8a is complicated. It consists of rotation, lateral bending, flexion, and extension. The movements involved in lateral bending are essentially the same as those in flexion, and extension. Rotation is not considered here, except to point out that it must be reduced whilst in the extremes of the other positions.
The movements of flexion and extension occur in the joints between the articular processes and also by means of a change in shape of the intervertebral disks. The substance of the disks is such that an absolute change in their size is not to be expected. It is suggested that the change in shape occurs during flexion by compression of the disk in front and expansion behind; and during extension by an elongation and narrQwing of the disk. Table II expresses the height of the intervertebral disks in the upright position, flexion, and extension, as percentages of the height of the vertebral bodies. All measurements are made at the front of the bodies. It is interesting to notice that the two very flexible spines have thicker disks. The articular processes are not, as might be expected, a fixed axis about which flexion and extension take place; instead, there is an up-and-down gliding in the articular joints. This was shown by drawing lines on the tracings to join the first lumbar vertebra and the upper border of the sacrum, in three different planes: the front of the bodies of the vertebrm, the articular processes, and the tips of the spines. If these distances are measured in the different positions of the spine, the axis of movement can be found. In Table III is given the percentage change in length of the lumbar spine in the plane of the articular processes during flexion and extension, as compared with the upright position. Somewhat surprisingly, these figures show that the line through the articular processes increases in length during both flexion and extension. The axis is there-fore movable and does not lie in a fixed plane. In full extension of the spine it lies just behind the articular processes. As the spine is straightened, the axis moves forwards. In the upright position it lies approximately in the line of the articular processes, and in full flexion, near the median plane of the bodies. By combining the observations in Tables II and III, the movements can be shown diagrammatically ( fig. 5 ).
Extension is limited by contact between the spinous processes. Flexion is limited probably by the interspinous ligaments and the joint capsules.
In addition to the movements already described, there is, during flexion, slight forward displacement of each vertebra on the one below it; and during extension a slight backward displacement. This is seen from the change in the alignment of the bodies, and the change in shape of the intervertebral foramina. The tracings of P.S.P. are exceptional, in that they show, during flexion, a backward displacement of the fifth lumbar and first sacral vertebrae, possibly on account of the lordosis when standing. It will also be interesting to see if this child has a permanent lumbarization of the first sacral vertebra.
This bodily displacement of the vertebree produces a shearing strain on the intervertebral disks. It is likely to be of considerable importance in the production of the radial tears in the disks and injuries to the cartilage plates, described by Schmorl, and consequently in nuclear prolapse. Lambrinudi has recently drawn attention to the part played by short hamstrings in the etiology of adolescent kyphosis. He considers that the forced flexion encouraged by gymnastic instructors may damage the disks if the hamstrings are short. It seems reasonable to suppose that such movements may produce a shearing strain on the disks greater than _the limit of their tolerance. Amniotic Band.-E. LAMING EVANS, C.B.E., F.R.C.S. Baby H., aged 3 days. Right hand: Amniotic band embracing first finger and thumb at level of first interphalangeal joints (see photograph). The band has ! F | s , 6~. . : . . . . 12.10.34 produced: (1) A furrow in the fifth finger; (2) s0-called intra-uterine amputati'ons of the third and fourth fingers. The band now persists, binding together the index
